The Surgical Clinic (Prof. Y. Ishikawa), Hirosaki University School of Medicine, Hirosaki Electively induced cardiac arrest, which is an important adjunct to open-heart surgery, has been employed in both hypothermia and extracorporeal circulation. It provides a motionless dry operative field, minimal bleeding and less pos sibility for air embolism in the coronary arteries. A number of elective cardioplegic methods have been used clinically and experimentally. But no method has so far succeeded in attaining a unanimous agreement among cardiac surgeons. Unfortunately, on account of too rapid development in cardiac surgery large discrepancies have been left between the clinical application of cardioplegic agents and our knowledge about their physiological actions. 
MATERIALS AND METHODS
Forty-two albino rabbits weighing from 3.1 to 3.8 kg were used. Anesthesia was introduced by intravenous injection of thiopental sodium (Pentothal), and an endotracheal tube was inserted after tracheotomy. Ether was given by inhala tion. The animals were divided into three groups. In the first group, no hypothermia was applied and the anesthesia was maintained in the third stage, second to third plane for about 60 minutes. For the studies of the influence of cardioplegic agents on oxygen consumption, 0.1 nil out of 1.7 nil of Krebs Ringer phosphate solution was replaced by the following four cardioplegic agents each in three different concentrations; potassium chloride, potassium citrate, acetylcholine, and adenosine triphosphate (sodium salt). Each component of Young's solution was separately examined. The final concentrations were 0.54% for potassium citrate, 2.47 % for magnesium sulfate and 0.0005% for neostigmine in Krebs-Ringer phosphate solution. Acetylcholine stimulated the respiration in either normal or lower temper ature groups. The highest respiration was obtained with a concentration of 0.1% and was followed by that of 1.0% and 2.0%. When acetylcholine was added to Warburg vessels, a decrease of respiration appeared in cases of higher concentra tions, although the respiration of the heart muscles was enhanced over the control. The effect of hypothermia on respiration was not so dramatic except for lowered oxygen consumption in 3 different concentrations (Table 2) . On the measurement of myocardial respiration by the Warburg manometry, it seems that the excised heart muscle is just in a state of anoxic arrest because of the cessation of blood supply. However , it is impossible to discuss the respiration in anoxic arrest only from aerobic respiration . Anaerobic glycolysis has to be measured for this purpose, because it would play an important role in the arrested myocardium when coronary circulation is ceased.
Prom the viewpoint of myocardial respiration, it seems that among various cardioplegic methods hypothermic cardioplegia is the least harmful procedure to the heart to be resuscitated.
